Few situations are as vexing for vascular surgeons and their patients as the need for placement of permanent dialysis access when very few access sites remain viable. We recently encountered a patient who typifies this group. After venoplasty of the patient's right femoral and iliac veins, we placed a right superficial femoral artery to inferior vena cava 6-mm polytetrafluoroethylene graft. Under fluoroscopic guidance, we placed the venous limb of the graft directly into the inferior vena cava using a 24-French Gore thoracic aortic graft (TAG) introducer sheath. We secured the venous limb with a purse-string suture at the entrance site in the femoral vein. A standard end-to-side arterial anastomosis was performed. The access has worked without issue for over a year at this point.
PATIENT
A 75-year-old African American woman had been dependent on thrice-weekly dialysis for >10 years. For most of that time, she depended on upper-extremity access, but over the last several years this access had been lost secondary to central stenosis and occlusion. Th e patient was receiving dialysis via a left femoral PermCath. She had a right superfi cial femoral artery (SFA) to saphenous vein arteriovenous graft removed 1 year earlier, secondary to infection. An ultrasound of the bilateral iliac and femoral veins indicated high-grade stenosis bilaterally. Arterial infl ow was preserved.
METHOD
At operation, the patient was placed under general endotracheal anesthesia. Th e operation commenced with an oblique incision over the right groin. Th e SFA was isolated and controlled with a vascular loop. Th e superfi cial femoral vein (SFV) was surrounded with scar tissue, and dissection was diffi cult. Needle access could not be achieved. We isolated the SFVsaphenous vein junction. Vessel loops were used to control the SFV, saphenous vein, and common femoral vein. Th e SFV was now accessible, and a 0.035-inch Bentson wire (Cook Medical) was placed through it and into the inferior vena cava (IVC). A 5-French sheath was placed over the wire. A venogram indicated critical stenosis (>95%) in the SFV and high-grade stenosis in the iliac vein. Multiple collaterals were in evidence (Figure 1) . Th e IVC was open without any visible clot or stenosis. An exchange to a 0.035-inch Amplatz super stiff wire (Cook Medical) was performed. Using an 8 × 40-mm angioplasty balloon, venoplasty of the femoral and iliac vessels was performed. Th e result was poor, and there was severe residual stenosis.
A Gore 24-French TAG introducer sheath and dilator were selected and placed through the distal external iliac vein into the IVC under direct fl uoroscopic guidance (Figure 2) . A contrast run through the sheath indicated unobstructed fl ow directly into the IVC. A 6-mm ringed polytetrafl uoroethylene (PTFE) graft (Gore, Flagstaff , AZ) was placed through the Gore sheath and advanced into the proximal right iliac vein. A 6-mm balloon was used to provide structural support to assist Endovascular placement of the venous limb of a dialysis access graft using a Gore TAG introducer sheath in a patient with a difficult access in advancement of the graft. Once the position was confi rmed via contrast venography, the sheath was cut and removed over the PTFE graft, leaving the PTFE graft in place (Figure 3) . A simple purse-string suture was used to secure the entrance site of the graft. Th e proximal limb was tunneled from the medial thigh to the lateral thigh, and an end-to-side anastomosis was completed to the SFA. Excellent thrill was noted in the graft. Distal pulses were preserved.
DISCUSSION
We believe this is the fi rst time the Gore introducer has been used in such a situation. It is seldom used as a "peel-away" sheath, but its characteristics were excellent in this regard. Th e "end-in" confi guration would seem to off er several advantages over the standard end-to-side venous anastomosis. First, using the sheath, the distal anastomosis may be placed in an otherwise diffi cult-to-reach anatomic area, the IVC in this case. Next, the graft may provide additional structural support to hold open a previously stenotic area. Finally, endovascular access to the central venous system should be easily obtained given the anastomotic confi guration; this may be useful in graft outfl ow maintenance.
We are under no illusion that use of the introducer sheath is a panacea in patients with central venous stenosis. Th ere are several potential drawbacks. Infected grafts may represent a considerable challenge, especially since their removal will necessitate control of deep venous structures. Additionally, we would expect eventual stenotic lesions to develop distal to the implanted venous limb-although, given the size of the IVC, occlusion secondary to intimal hyperplasia should take considerably longer. More centrally located occlusions may lead to increased obstruction of limb drainage, and more profound swelling may result. In this report, the iliac was occluded and the right lower extremity was already draining via collaterals, but it is worth considering that more proximal placement in open femoral or iliac systems could lead to occlusion and subsequent swelling if these vessels were previously open. Another concern is IVC thrombosis, resulting in massive swelling, especially in an unaff ected contralateral limb. Th rombosis in this location could also lead to increased incidence of pulmonary emboli. Finally, great care must be taken not to create too large an arterial anastomosis, as this could result in a high-output fi stula and heart failure.
We do believe that the Gore TAG introducer sheath could be a valuable tool for carefully selected patients. We also believe it could be used in many situations in which a long segment stenosis needs to be crossed and held open. Th is could apply to the upper extremities as well. 
